Characterization of benzaldehyde lyase from Pseudomonas fluorescens: A versatile enzyme for asymmetric C-C bond formation.
The thiamin-diphosphate-dependent enzyme benzaldehyde lyase is a very import catalyst for chemoenzymatic synthesis catalyzing the formation and cleavage of (R)-hydroxy ketones. We have studied the stability of the recombinant enzyme and some enzyme variants with respect to pH, temperature, buffer salt, cofactors and organic cosolvents. Stability of BAL in chemoenzymatic synthesis requires the addition of cofactors to the buffer. Reaction temperature should not exceed 37 degrees C. The enzyme is stable between pH 6 and 8, with pH 8 being the pH-optimum of both the lyase and the ligase reaction. Potassium phosphate and Tris were identified as optimal reaction buffers and the addition of 20 vol% DMSO is useful to enhance both the solubility of aromatic substrates and products and the stability of BAL. The initial broad product range of BAL-catalyzed reactions has been enlarged to include highly substituted hydroxybutyrophenones and aliphatic acyloins.